Matrix vesicles in aging cartilage.
The calcification process that occurs in aging has been studied with the electron microscope in costal and tracheal cartilage of rats and in human costal cartilage. In these tissues, the early stage of the calcification process is induced and regulated by matrix vesicles in the same way as it occurs in epiphyseal cartilage, bone, and dentine. However, the spreading of inorganic substance from vesicles into the surrounding matrix is frequently impaired in aged cartilage, either because of a too low concentration of calcium ions, or because the structure of the cartilage matrix is not suitable for inorganic substance deposition. This shows that matrix vesicles have a calcium affinity and calcium-binding potentiality greater than that of other components of the cartilage matrix. Most matrix vesicles are produced by "Verdämmerung der Zellen." This degenerative process of the chondrocytes leads also to the formation of pericellular halos consisting of aggregates of amorphous substance and thin filaments. Part of the material that forms these aggregates seems to be produced by disruption of matrix vesicles. Within this disruptive material, thick collagen fibrils can be formed. Moreover, this material seems capable of inducing calcification. These findings suggest that matrix vesicles, by releasing their content into the matrix, can be involved in some way in collagen formation, and that the released material maintains the calcium affinity and calcium-binding property it has within the vesicles.